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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guldance to employees of the Goddard Space Flight
Center (GSPFC). This document may be distributed outside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
this document,; or application or use of the information contained herein, is
axpreaaly conditioned upen, and ia subjeet to, the following underastandings
and limitations:

{a) The informatiocn was developed far general guidance only and is
subject to change at any time;

(b} The informaticn was developed under unigue GSFC laborateory ¢onditions
which may differ subatantially from osutside conditions;

(G) GSFC does not warrant the accuracy of tha infoarmation when applied or
ueed under other than unique GSFC laboratary canditions;

{d) The information should not ba construad as a representation of
product performance by either GSFC or the manufacturer;

{e) Heither the United States government nor any person Acting on behalf
vf the Unlted sStates government assumes any liability resulting from
the application or use of the information.
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Radiation Report on GPEP/PEL 3
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T. Perry

Part MNos. 2289000-1,-2

A radiation evaluation was performed on 2299000~1 and 22868000-2
to determine the total dose tolerance of these parts. A brief
summary of the test results is provided below. For detailed
Information, refer to Tables I Lhrough IV and Figure 1.

The total dose testing was performoed using a cobalt-s80 gamma ray
source, During the radiation testing, four parts (two of cach
part type) were irradiated under bias (sce Fiqure 1 for bias
configuratien), and two parts (one of each Lype} were used as
control samples, ~ The total dose radiation steps were 25, 50,
100, 300, 600 and 1000 krads. After 1000 krads, parts were
annecaled at 25°C for 120 and 168 hours (cumulative). The dose
rate was between 1.3 - 9.1 krads/hour, depending on the total
dose level (gsee Table I1 for radiation schedule). After each
radiation exposure and annealing treatment, parts were

electrically tested according to the test conditions and the
specification limits listed in Table TIT.

Three of the four irradiated parts passcd all tests on
irradiation to 1lMrads and subsequent annealing at 25°C. One
part, SN 212 - 2299000-2, marginally failed VOL3 after the final
cumulative exposure of 1Mrads (the VOL3 reading was 408mV against
the maximum specification limit of 400mV) . However, this part
passed after both annealing treatments. AXl parts passed
functionally at all radiation and annealing steps. Table IV
provides the mean and standard deviation values for 2ach

parameter after different radiation exposures and annealing
lLreatments.,

Any further details about this evaluation can be obtained upon

request. If you have any questions, please call me ac (301) 731~
g9h4,



TABLE I.

Generic Part Number:

CPEP/PPL
Part Numbecrs:

GPEP/PPL
Control Numbers:
Charge Number:
Manufacturer:
Lot Date Codes:
Quantity Tested:

S5erial Numbers of
Radiation Samples:

Serial Numbers of
Cantrol Samples:

Parf Function:
Part Technology:
Package Style:

Test Enginecr:

|28 ¥ ?/m__@ X 16 SRAMs ), &

- —

Part Information

2239000

229%9000-1,-2

4706 (2299000-1})
4707 (2299000-2)
C14500

Teledyne MicroElectronics

5106, $109%, 9111, 9047, 9049

8

201 {(LDC 9109, PN 229%000-1)
202 (LDC 9111, PN mo—1)
211 (LDC 9109, PN " _2)
212 (LDC 5106, PN " -2)

200 (LDC 9049, PN 2299000-1)
210 (LDC 9047, PN 2299000-2)
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TABLE II. Radiation Schedule for 22992000-1,-2

EVENTS DATE

1) Initial Electrical Measurements 08/20/91
2) 25 krads irradiation @ 1250 rads/hr 08/20/91
Post 25 Krads Electrical Measurements 08/21/9%
3) 60 krads irradiation @ 1250 rads/hr 08/21/91
Past 50 krads Electrical Measurements 08/22/91
4) 100 krads irradiation 8 2830 rads/hr 08/22/91
Post 100 krads Electrical Measurements 0a8/23/91
5) 300 krads irradiation € 3300 rads/hr 08/23/91
Post 300 krads Electrical Measurements 08/26/91
6) 60O krads irradiation @ 6800 rads/hr 0g/26/91
Post 600 krads Electrical Measurements 08/28/91
7) 1 MRad irradiation @ 91¢0 rads/hr 08/28/91
Past 1 MRad Electrical MHMeasurements 08/30/91
8) 120 heour annealing 08/30/91
Post 120 hr Electrical Mcasurements 08/04/91
9) 168 hour annealing 08/30/91
Post 168 hr Electrical Measurements 09/06/91

Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC,.

- All electrical measurements were performed off-site at 25°0C.
~ Annealing performed at 25°C under bias.



Table IIL. Electrical Characteristics of 229%000-1,-2

P PANETFR Voo YT VIH CONNITIONRS [ R R EAIMLTS z:L, bbL & 1250C
FUNCT & 1 S.0v 0.0V S.0V FRED =6.28MHiz ALL I/0 VOL<1 .8V , VOH»>1.5V
FUNCE # 2 5.0V 0.0V 5.0V FREQ -6.28MHz nMLL I/O VOL<1.5v , VOHYT .8V
FUNCT # 3 5.0V 0.0V 5.0V FREQ -2.00MHz ALL I/0 YOLC1.5Y , Vi1 .58V
FUNCY # 1 9.0V 0,0V 5.0V FREQ =2_.00MH=> ALL T/0 VOLL .5y, WOH»!_ 5V
BC PARAMETRIC 'TESTS
PARAMICTER wce VIL WVIH CONOITIONS PINE . LIMITS 2%{, G5C & 1250
UlH_J.SV 5.5V 0.0 0D.UV  FREQ= ZMHZ INS 2+ BV , {420V
VIL 4.5V 4.5V 2.0V 4.5V FREQ= ZMHZ INS »+0.8V , <+2.0V
VOH1 4.0V 0.3V 2,0V LOAD= -0.3MA  QUTS bR A AT , (b hYy
VOH 2 4,8V 0,60V 4.5V LOAD= —-4.0MA DIITS Y4V . {+5L.0V
VOHZ 4.8V 0.0V 4.5V T.0OAD= g.0MA QUPS P24V , <+5. 8V
VDOLI 4.5y 0.4V 2,0V LOAD=: +0.3MA  OUTS 0.0V, {4002V
oLz 4.5V 0.0V 4.5V LOATD= +4.0MA OUrS > 0.0V . {10.4V
VOLZ 4.5V 0.4V 4.5V LOAD- +B.0MA OUTS Y 0.0V, 40,4V
ITH 5.5V 0.0V 5.8¢ VIN = 5.8V INS »- 10UA v {+ 1008
IIL E.BV 0.0V BE.RY O VIN = 0.0V INS =10UA C+1QUA
10ZH 2.5V 0.0V S 5V YOUT= 5.5V OUTS ?=30UA R {+3011R
I0ZL 5.9 0.0V S50 VOUT~ 0.0V oirrs P-30UA S, L+ SUUA
ICCSE 5.5V 0.0V 5,3V DISABLED DUT voC Y DLOOMAa 4+ HMA
ICCD 5.5V 0.0V 5.3V FRO = 1 MHZ UCcC > 0.0MA |, £+ 30MA
ICCH 5.8V 0.0V R.3IV F=IMUZ, 1K BLK VCC »o0.aMa |, 4 +EBMA
AC PARAMETRIC TESTS
RALRAMETER VCC VIL VEIH CDNDITION& OUTPINS LIMITS 25C,.-580 & 125C
TARL_LH 4.5V 0.0V 2.0V F-l.0MHz,VCMP=1.5V Ul ,U% » Ons  , £ llons
TARL_HL 4.5V 0.9V 2.0V =1L O0MHz VCMP=1 5V 171 U5 > Ons . ¢ 110n=
T™AAY LH 4.5V 0.0V 2.0 =1.0MHz VCMP=1.5V Uz ,Ul¢ ¥ Dns ’ { llans
TAAZ HL 4.5V 0.0V 2.0V F-l.OM.Hz,UCHP-l.SU uz ,uUig Y Gnz  , { lldns
Takd TH 4.5V 0.0V Z.0¢ F=1.0MHz,VCMP=1.5V 1I3 01 3 oUns . ¢ 110ns
TAAZ HL 4.5V 0.0V 3.0V F=1.0MHz ,VCHMI'=1.5V U3 ,011 » OUns B ¢ 110ns
Tahd TH 4.5V 0.0V 1.0V F=].0MHz ,VCMP=1.5V U4 U132 7 Uns R ¢ 110ns
LApgq HL 4.9V 0.0V 3.0V PF=1.0MHz ,VCME=1.%V 04 U1z Y ns . ¢ 110ns
TAAS L 4.5V 0.0V T.0Y 0 F=)_0MHz VCMP=1.5V U5 ,UL2 » Ons . v+ 110ns
TAAS 1. 4.5 0.0v 1.0V F-1.0MH:,VCMP=1.5V U5 ,U13 ? Gns  , < 11l0ns
TApG LH 4,5V G.0V 3.0V F=1_0MHz,VCHMP=1.5V U ,U014 EEATS RS . £ lliins
TARAG_HL 4,5V 0.0V 3.0V F-1l.0MHz ,VOCMP=1 .5V U6 L0112 rodns . { 110ns
TAMT LW 1.8V 0.0V J.CW O F=1.0MHz VCHMDP=1, 2V U7 ,UlS KELITE TN . < 11ldns
TART _TIL 4.5y 0.0V .04 Fz1.nMH:,wCHP=l.5U a7 ,uLls  Ous ' < 11lons
TARABR LH .05V 0.0V 3.0y el UMHz  VCMP=1.5Y 08 [ UlE : Nns . . 1l0nsa
TAAD HL & NW 0.0V 4 1 OMH_,UCMP 1.8¥ U Ul » ons . 11¢ns



Comments and Exceplions for Table ITI
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(1) PUNCITONAL TESTS ARE FERFORMED AT WCOC=5.0V ONLY.

{2} FUNCTIONAL TESTS #1 & #3 CONSTISTS OF TIE FOLLOWING FPATTERNS

1 - ALT._ONES 2 - ALL_ZERODS
3 - CHECKERUOAKD 4 - INVERSED CHECEERBOARD
{3) FUNCTTONAL TESYTS 42 & #4 CDHSISTS OF THE FOLLOWING APG PATTLRNS -
1 = "10ON" MAkLil - ROW_ADDRESS
4 - COL_ADDRESS 4 - SLIDINF_DIRGONALLY
) PING FPONG & - SURROUND
7 - HOW GALPAT 8 - COL_GALPAT

VOHT & VDL1 DU 11ESTS.

(5 ICCK : STAND BY QUIESCENT CURRENT MEASUREMENT FOR LVERY 1024 ADDRESS
LOCATIQNS. CONESTST OF THE FOLLOWING FROCFOURE

{a) - WRITE ZERQES (ALI, ADDRIZSSES).

(b} - WRLFE ONES TO THE FIRST 1024 ADIRESSES.
fc} - PERFORM AN ICCSB MEASUREMENTS.

{d) - WRITE ZEROES TO THE FIRST 1074 ADDRESSES.

f{e! REPEAT STFPS (b5)-3{d) FOR THE HEXT 1024 ADDRESSES AND SO 0N,

FaR A TOTAL OF 64 READINGS (64EK ADDRESSES).

(RY 1y NOT PERFORMED
- WRITEIREHD CYCLE TIMING PERFORMED GOJNOGO @ 5, ZSMHZ {FURCT #1 & #2;.
- ONLY ADDRESE ACCESS TTMIE PROFP, DELARYS WERE PERFORMED (TAR TLE5Ts) .,
-~ ALL OTHER AC TESTS ARE NOT EEING PERFORMED WITHIN THIS PHOGRAM.

¢ f1 THIS PROGRAM TESTS FOR CONTINUTTY AND QPPOSITE STATE VOL OR VOH TEsT
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!
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(4} VIL & VIH WERE TESTED DYNAMICALLY @ 2MHZ FUNCTIONAL AND GO/NUGC DURING |
|
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TABLE IV: Summary of El

cal Measurements

after Total Dose Exposures and Annealing for 2299000-1,-2 1, 2/
Total Dase Exposure {(krads) Annealing
Initials 25 50 100 300 600 ;1000 168 hrs
Spac. Limikta
Parameters min max mean 54 54 jmean sd |mean &d [mean s5¢ |[mean sd |mean e=d
runcl @6,25MHz! Pass Pass Pags ‘Pass ‘Pass Pass
Func? @6,25MHz ‘Pafs ‘Pass Pass Pass Pass | pass
Func3 @  2MHz Pass ‘Pass Pass. Pass Pass - Pdas
Funcd @  2MHz Pass Piss Pags.: Pase. Pass.
VIH v 6.8 .06 |1.86] .1 [1.74) .06 |1.73) .04 |1.72] .04 |1.75( .03
VIL vl 0.8 .03 11553 .03 |1:a4 .04 1143 Lol RB1i4o| .02 |'1.043 o2
VOH1 Vi 2.4 0 4.48| o0 |4.¢d9| o |4i48| 0 (4.48] 0 |47a8] 0
VOH2 vl 2.4 0 |4.34] 0 |4:34| o0 |4.33)] o |4:32| .02 [4.33} 0
VOH3 vl 2.4 .01 [a,18] .01 |4.17| .01 !4.16| .01 }4a.14| .05 |[4.16] .01
VOL1 mv| 0 .5 5 .6 5 6 |8 .6 5 1 2 15 | s
VOL2 V| 0 2 16 2 75 2 76 2 63 28 T 2
vOL3 mv| © 4 |°156 | 4 | 154 4 17154 = [“16%°] 54 |57 i 5
TIH uk| -10 0 S0 0 S B EEE I Ci01d .02
IIL uk{ -10 J01 {eso ] Lol ; .01 Ca0 7,01
TOZH uk| -30 ¢ |l .0:i o 0 o2 .os
I0ZL ul| -30 0 [ior 0 0 O
ICCSH ma|l 0 .06 106 g 03
ICCD mA ] 5 5 5
1CCX mal O .04 .04 .3

tTable I¥ continued c¢n next page:



Table IV. (conti } L
.
Tatal Dose Exposure (krads) Arnealing
Initials 25 50 100 300 600 | 1000 168 hrs
Spac. Limlts
Paramaters min max mean 2d |mean ad {mean s8d |mean sé 1mean sd |mean sé |mean sd |mean gd
ThALl_LH ns| o 110 | .84 SRR IR w62t 16 |Feiii]| 15 [£84-] 10 |- 56| 1o DisTA] 10
TARL_HL ne a0 110 el e | s3] e |Fsy| 13 | g7l 1= cisgdl 1e
TAK2 LH ns| ¢ 116 i6 |"6i-| 15 |.s47 7 10 |85 | 11 |56 4 10
TAAZ KL as| ¢ 110 527 9 |56 | 13 | 571 15 |* s8] 14
Tah3_LH ns| 0 110 16 | 61-{ 15 |54 | 10 | 551 11 |86 | :0
TAA3 HL ns|[ o 110 2.0 <571 13 |87 | 15 | 59| -4
TAM4 LH ns| o0 110 w254 | 10 55+ 11 |#86%| 1p
TAAd_BL ngl 0  11¢ s6.] 13 [570] 15 [ sa) 14
TAAS LY ns| 0 110 541 10 P88 .| 11 55°.| 18
TAAS_HL ns' 0 110 57 | 13 | '55:] 15 | .57 1%
TA&S LH ng| 0 110 L 56 4 11 |56 7] 10
TAAE_HIL, ns| 0 110 13 =88] 15 .57 15
TAR?_LE ns| @ 110 16 | 56:1 10 [:B&T 10
Tah7 HL ns{ 0 11C 13 |85 3] 8 | 598 18
TARS_LH na| ¢ 110 10 2857 10 | 56 10
TAAS KL ns| © 110 13 |555 18 0B6N] 1s
Kates:

1/ The mean and standard deviatlcn values were caloulated over the Sour parts Irradiated in <his testing.
Tine contyol samples remained constant throughout the testing and are neot included irn this table.

2/ Table IV does not contaln pogt 120 hour electrical measurement data. This data is available and can 5He
obtalned vpon reguest.

e a L3



Radiation Bias Circuit—for 2299000-1,-2

Figure 1.
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for Radiation Biag Ciyrcuit

Notes
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